
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

97
7 

28
8

A
1

TEPZZ 977 88A_T
(11) EP 2 977 288 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
27.01.2016 Bulletin 2016/04

(21) Application number: 14178247.4

(22) Date of filing: 24.07.2014

(51) Int Cl.:
B61D 27/00 (2006.01) B60H 1/00 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: Bombardier Transportation GmbH
10785 Berlin (DE)

(72) Inventor: Kalman, György
10585 Berlin (DE)

(74) Representative: Bugnion Genève
Bugnion S.A. 
Case Postale 375
1211 Genève 12 (CH)

(54) Air distribution box and associated rail vehicle

(57) An air distribution box (24) for directing supply
air from an HVAC unit (14) located outside a car body
(12) of a rail vehicle to a passenger area (26) inside the
car body (12) and for directing return air from the pas-
senger area (26) to the HVAC unit (14) has at least a top
wall (30), a bottom wall (32), front, rear and side walls
(34, 36, 38, 40). The air distribution box (24) is provided
with one or more return air ducts (50) extending between
one or more return inlets (52, 54) through at least one of

the front, rear and side walls (34, 36, 38, 40) and one or
more return outlets (48) through the top wall (30), one or
more supply inlets (46) through the top wall (30) and one
or more supply outlets (56, 58) through at least one of
the front, rear and side walls (34, 36, 38, 40). The top
wall (30), bottom wall (32), front, rear and side walls (34,
36, 38, 40) define a supply air path inside the air distri-
bution box (24) between the one or more supply inlets
(46) and the one or more supply outlets (56, 58).
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] This invention relates to an interface between
a heating, ventilation and/or air conditioning (HVAC) unit
located outside a rail vehicle and the inside of the rail
vehicle, in particular a passenger area of the rail vehicle.

BACKGROUND ART

[0002] KR100791448 discloses a ventilation system
for a building, which includes a ventilation unit connected
to a ducting inside the building via a box-like structure,
which defines a split chamber. A partition wall extends
in the split chamber from an upper part to a lower part to
divide the split chamber into an air supply chamber and
an exhaust chamber. At least two or more air supply ducts
are connected with the air supply chamber. At least one
or more exhaust ducts are connected with the exhaust
chamber. A plurality of air supply ports are connected
with the air supply ducts to supply external air into a room.
A plurality of exhaust ports are connected with the ex-
haust chamber to exhaust polluted air from the room to
the outside. The air supply ducts and the exhaust duct
are formed so as not to cross each other in a ceiling to
prevent generation of an overlapped part. The supply
exhaust ports connecting the box-like structure with the
ducting on the one hand and those connecting the box-
like structure with the ventilation unit on the other hand
are located on opposite sides of the box-like structure.
Such a structure, however, is not adapted to a rail vehicle.
[0003] Accordingly, there is a need for a standardised
and compact interface structure between an HVAC unit
located outside a rail vehicle and the ducting inside the
vehicle.

SUMMARY OF THE INVENTION

[0004] According to one aspect of the invention, there
is provided an air distribution box for directing supply air
from an HVAC unit located outside a car body of a rail
vehicle to a passenger area inside the car body and for
directing return air from the passenger area to the HVAC
unit, the box having at least a top wall, a bottom wall,
front, rear and side walls, wherein the box is provided
with one or more return air ducts extending between one
or more return inlets through at least one of the front, rear
and side walls of the box and one or more return outlets
through the top wall of the box, one or more supply inlets
through the top wall of the box and one or more supply
outlets through at least one of the front, rear and side
walls, wherein the top wall, bottom wall, front, rear and
side walls of the box define a supply air path between
the supply inlet and the supply outlet and the supply air
path surrounds the one or more return air ducts. No ducts
are used to direct the supply air to the supply air outlets
and as a result space is saved and the construction sim-

plified. The box is able to withstand the internal pressure,
which is higher in the supply air path than in the surround-
ing passenger area.
[0005] The one or more return outlets may include at
least two opposite return outlets located on opposite
sides of a vertical median plane of the air distribution box,
and preferably on opposite side of a vertical longitudinal
median plane.
[0006] The one or more return ducts may include at
least two return ducts located on opposite sides of a ver-
tical median plane, preferably a vertical longitudinal me-
dian plane, of the air distribution box and extending par-
allel to the median plane.
[0007] The one or more return ducts may comprise at
least one return duct located on a vertical median plane,
preferably a vertical longitudinal median plane, of the air
distribution box and extending in a longitudinal direction
of the air distribution box.
[0008] At least one of the return ducts may include a
L-shaped or T-shaped portion between the return inlet
and return outlet.
[0009] The one or more return inlets may include at
least two opposite return inlets through two respective
opposite walls from the front, rear and side walls, the two
opposite return inlets being connected to a common re-
turn duct. The two opposite walls are preferably the front
and rear walls.
[0010] The one or more return inlets may all be located
on a single wall or on two opposite walls from the front,
rear and side walls, preferably on the front and/or rear
walls.
[0011] The one or more supply outlets may all be lo-
cated on a single wall or on two opposite walls from the
front, rear and side walls, preferably on the front and/or
rear walls.
[0012] At least one of the inlets or outlets can be closed
with a plug if in a particular configuration it is not needed.
[0013] The bottom wall preferably includes a trapdoor.
[0014] At least one of the bottom wall and front, rear,
and side walls may include through holes to supply air in
the passenger area.
[0015] The top wall may include a recess extending
between two opposite walls from the front, rear and side
walls, which can be used as a passage for electrical ca-
bles.
[0016] As the supply air surrounds the return duct in
the air distribution box, an additional heat exchange ef-
fect may be achieved if the supply air and return air have
different temperatures. This heat exchange effect may
or may not be desired. It can be enhanced if the exchange
surface of the return duct is increased, e.g. if the duct is
corrugated. It can be minimised if the return duct is pro-
vided with a heat insulation coating.
[0017] According to another aspect of the invention,
there is provided a rail vehicle comprising a vehicle body,
a HVAC unit located on a roof of the vehicle body and
supply and return passageways between the HVAC unit
and an air distribution box as described hereinbefore,
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located in a ceiling above a passenger area inside the
vehicle body, wherein the one or more supply inlets and
the one or more return outlets of the air distribution box
are connected to the supply and return passageways,
respectively. The one or more supply outlets of the air
distribution box are preferably connected to a supply
ducting of the vehicle body. The one or more return inlets
of the air distribution box are preferably connected to a
return ducting of the vehicle body. The top wall of the air
distribution box may include a recess extending between
two opposite walls from the front, rear and side walls,
and the rail vehicle further comprises electric cables ex-
tending through the recess.

DESCRIPTION OF THE FIGURES

[0018] Other advantages and features of the invention
will become more clearly apparent from the following de-
scription of a specific embodiment of the invention given
as non-restrictive example only and represented in the
accompanying drawings, in which:

- Fig. 1 is a cross-section of an upper part of a car
body of a rail vehicle;

- Fig. 2 is a side view of an air distribution box accord-
ing to a first embodiment of the invention, located in
a ceiling of the car body of Fig. 1;

- Fig. 3 is a front view of the air distribution box of Fig. 2;

- Fig. 4 is a top view of the air distribution box of Fig. 2;

- Fig. 5 is a cross-section along the line V-V of Fig. 4;

- Fig. 6 is a detail in the zone VI of Fig. 5;

- Fig. 7 is a top view of the rail vehicle of Fig. 1;

- Fig. 8 is a top view of an alternative arrangement of
an air distribution box in a rail vehicle according to a
second embodiment of the invention;

- Fig. 9 is a top view of an alternative arrangement of
an air distribution box in a rail vehicle according to a
third embodiment of the invention;

- Fig. 10 is a side view of an air distribution box ac-
cording to a fourth embodiment of the invention;

- Fig. 11 is a front view of the air distribution box of
Fig. 10;

- Fig. 12 is a top view of the air distribution box of Fig.
10;

- Fig. 13 is a cross-section along the line XIII-XIII of
Fig. 12.

[0019] Corresponding reference numerals refer to the
same or corresponding parts in each of the figures.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0020] Referring to Figure 1, a rail vehicle 10 comprises
a vehicle body 12, a HVAC unit 14 located on a roof 16
of the vehicle body and supply (18) and return (20) pas-
sageways between the HVAC unit and an inside 22 of
the vehicle body 12.
[0021] An air distribution box 24 is located in a ceiling
25 above a passenger area 26 of the vehicle body 12,
directly below the HVAC unit 14, and fixed to the roof
structure 16 via attachment brackets 28. The air distri-
bution box 24 is connected to the supply (18) and return
(20) passageways for directing supply air from the HVAC
unit 14 through the roof 16 to the passenger area 26 and
for directing return air from the passenger area 26 to the
HVAC unit 14.
[0022] The air distribution box 24, which is illustrated
in more detail in Figs. 2 to 5, has the general shape of a
cuboid with a top wall 30, a bottom wall 32, a front wall
34, a rear wall 36 and side walls 38, 40. The top wall 30
has a longitudinal recess 42, which extends from the front
wall 34 to the rear wall 36 at mid distance between the
side walls 38, 40, and forms a cable duct to accommodate
electrical cables 44. The top wall 30 is provided with two
supply inlets 46 symmetrically located on two sides of a
median longitudinal vertical plane 100 of the air distribu-
tion box 24, and two return outlets 48, also symmetrically
positioned on the two sides of the median longitudinal
vertical plane 100. The two return outlets 48 are connect-
ed, each via an 90° bend, to a central return duct 50
extending longitudinally in the air distribution box 24 be-
tween a front return inlet 52 through the front wall 34 of
the air distribution box 24 and a rear return inlet 54 trough
the rear wall 36 of the air distribution box 24. The front
wall 34 is provided with two supply outlets 56 on each
side of the central front return inlet 52. Similarly, the rear
wall 36 is provided with two supply outlets 58 on each
side of the central rear return inlet 54. The walls 30, 32,
34, 36, 38, 40 of the air distribution box 24 define an air
chamber 60 inside the air distribution box 24, which sur-
rounds the return duct 50 and provides an air path be-
tween the supply inlets 46 and supply outlets 56, 58. As
illustrated in Fig. 5, the bottom wall 32 preferably includes
a trapdoor 62 to access the chamber within the air dis-
tribution box 24 for maintenance purposes. A row of
through holes 64, illustrated in Fig. 6, may be provided
in the side walls to provide additional supply outlets from
the chamber 60 the part of the passenger area 26 directly
below, e.g. a vestibule. At least some of the through holes
64 can be closed, e.g. by plugs.
[0023] As illustrated in Fig. 7, the supply (46) and return
(52, 54) inlets and supply (56, 58) and return (48) outlets.
are preferably provided with collars or flanges 66 or other
mechanical couplings for connection with a supply air
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ducting 68 provided e.g. in the side walls of the car body
12 and with a return air ducting 70 provided e.g. in the
ceiling 25 of the car body 12.
[0024] Pressurised supply air from the HVAC unit 14
enters the vehicle 10 through the supply passageways
18 and is directed through the supply inlets 46 into the
chamber 60 within the air distribution box 24. The air
pressure in the chamber 60 is higher than in the passen-
ger area 26 and the supply air exits the air distribution
box 24 via the supply outlets 56, 58 which are connected
with the supply ducting 68 for distributing the supply air
in the passenger area 26 and, if provided via the addi-
tional outlets 64. Return air sucked by the HVAC unit 14
follows a path from the passenger area 26 through the
return air ducting 70, the return inlets 52, 54 the return
duct 50, the return outlet 48 and return passageway 20
to the HVAC unit 14. The supply ducting 68 may include
a front portion 68F connected to the supply outlets 56 of
the front wall 34 for distributing supply air to a front portion
26F of the passenger area 26 and a rear portion 68R
connected to the rear supply outlets 58 for distributing
supply air to a rear portion 26R of the passenger area
26. In such a case, the HVAC unit 14 and distribution box
24 are preferably located at an intermediate location
close to a centre position between the ends of the car
body 12.
[0025] Alternatively, according to a second embodi-
ment illustrated in Fig. 8, the HVAC unit 14 and distribu-
tion box 24 may be located close to one end of the car
body, e.g. the rear end, in which case the supply outlets
58 and return inlet 54 through the rear wall 36 can be
plugged with appropriate plugs 72.
[0026] According to a third embodiment illustrated in
Fig.9, the supply outlets 56, 58 are provided on two op-
posite side walls 38, 40 of the air distribution box while
the return inlets 52, 54 are provided on the the front wall
34 and rear wall 36.
[0027] According to another embodiment, the supply
outlets 56, 58 and return inlets 52, 54 can be provided
on the side walls 38,40 to be connected to right and left
side portions of the supply ducting and of the return duct-
ing.
[0028] The air distribution box 24 illustrated in Figs. 10
to 13 is provided with two parallel return ducts 50 extend-
ing longitudinally on both sides of the median longitudinal
vertical plane 100 each with one front return inlet 52
through the front wall 34, one rear return inlet 54 through
the rear wall 36, and one return outlet 48 through the top
wall 30, connected to the return duct 50 via a T-shaped
branch inside the air distribution box 24. The walls of the
air distribution box 24 define a supply chamber 60 that
surrounds the two return ducts 50 and provides an air
path between two supply inlets 46 through the top wall
30, one rectangular supply outlet 56 through the front
wall 34 and one rectangular supply outlet 58 through the
rear wall 36.

Claims

1. An air distribution box (24) for directing supply air
from a HVAC unit (14) located outside a car body
(12) of a rail vehicle to a passenger area (26) inside
the car body (12) and for directing return air from the
passenger area (26) to the HVAC unit (14), the air
distribution box (24) having at least a top wall (30),
a bottom wall (32), front (34), rear (36) and side walls
(38, 40), characterised in that the air distribution
box (24) is provided with one or more return air ducts
(50) extending between one or more return inlets
(52, 54) through at least one of the front (34), rear
(36) and side walls (38, 40) and one or more return
outlets (48) through the top wall (30), one or more
supply inlets (46) through the top wall (30) and one
or more supply outlets (56, 58) through at least one
of the front (34), rear (36) and side walls (38, 40),
wherein the top wall (30), bottom wall (32), front (34),
rear (36) and side walls (38, 40) define a supply air
path inside the air distribution box (24) between the
one or more supply inlets (46) and the one or more
supply outlets (56, 58), wherein the supply air path
surrounds the one or more return air ducts (50).

2. The air distribution box (24) of claim 1, character-
ised in that the one or more return outlets (48) in-
clude at least two opposite return outlets (48) located
on opposite sides of a vertical median plane (100)
of the air distribution box (24).

3. The air distribution box (24) of any one of the pre-
ceding claims, characterised in that the one or
more return ducts (50) include at least two return
ducts (50) located on opposite sides of a vertical me-
dian plane (100) of the air distribution box (24) and
parallel to the median plane (100).

4. The air distribution box (24) of any one of the pre-
ceding claims, characterised in that the one or
more return air ducts (50) comprise at least one re-
turn air duct (50) located in a vertical median plane
(100) of the air distribution box (24) and extending
in a longitudinal direction of the air distribution box
(24).

5. The air distribution box of any one of the preceding
claims, characterised in that at least one of the re-
turn ducts (50) includes a L-shaped or T-shaped por-
tion.

6. The air distribution box (24) of any one of the pre-
ceding claims, characterised in that the one or
more return inlets (52, 54) include at least two op-
posite return inlets through two respective opposite
walls (34, 36) from the front, rear and side walls, the
two opposite return inlets (52, 54) being connected
to a common return air duct (50).
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7. The air distribution box (24) of any one of the pre-
ceding claims, characterised in that the one or
more return inlets (52, 54) are all located on a single
wall or on two opposite walls from the front, rear and
side walls (34, 36, 38, 40).

8. The air distribution box (24) of any one of the pre-
ceding claims, characterised in that the one or
more supply outlets (56, 48) are all located on a sin-
gle wall or on two opposite walls from the front, rear
and side walls (34, 36, 38, 40).

9. The air distribution box (24) of any one of the pre-
ceding claims, characterised in that at least one of
the inlets or outlets is closed with a plug (72).

10. The air distribution box (24) of any one of the pre-
ceding claims, characterised in that the bottom wall
(32) includes a trapdoor (62).

11. The air distribution box (24) of any one of the pre-
ceding claims, characterised in that at least one of
the bottom wall and front, rear, and side walls (34,
36, 38, 40) includes supply holes (64).

12. The air distribution box of any one of the preceding
claims, characterised in that the top wall (30) in-
cludes a recess (42) extending between two oppo-
site walls from the front, rear and side walls (34, 36,
38, 40).

13. A rail vehicle (10) comprising at least one car body
(12), a HVAC unit (14) located on a roof (16) of the
vehicle body, characterised in that it further com-
prises an air distribution box (24) according to any
one of the preceding claims located in a ceiling (25)
above a passenger area (26) of the vehicle body
(12), wherein the one or more supply inlets (46) and
the one or more return outlets (48) of the air distri-
bution box (24) are connected to the HVAC unit via
supply (18) and return (20) passageways, respec-
tively.

14. The rail vehicle of the preceding claim, character-
ised in that the one or more supply outlets (56, 58)
of the air distribution box (24) are connected to a
supply ducting (68) of the vehicle body (12).

15. The rail vehicle of any one of claims 13 or 14, char-
acterised in that the one or more return inlets (52,
54) of the air distribution box (24) are connected to
a return ducting (70) of the vehicle body (12).

16. The rail vehicle of any one of claims 13 to 15, char-
acterised in that the top wall (30) of the air distribu-
tion box (24) includes a recess (42) extending be-
tween two opposite walls from the front (34), rear
(36) and side walls (38, 40), and the rail vehicle (10)

further comprises electric cables (44) extending
through the recess (42).
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